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aa (54) Title: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT, AND DRIVE METHOD 
III (54)^bjcd€^: «aEKMia»&tf-t<i*ffl^fc«^K«. ©SRIUSS. afetfl^«EB*a 

aaas (57) Abstract: A display including a 

Vdd current drive circuit capable of supplying 

Iw J a desired current to a light-emitting 

element in each pixel stably and accurately 
irrespective of the characteristic variations 
of active elements in the pixel, thereby 
\7 OJLEO providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (Iw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
TFI'2 current level of the received signal current 

(Iw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFI3) for allowing a drive current having 
a current level corresponding to the held 
voltage level to flow through light-emitting 
' element (OLED). The converting thin film 

transistor (TFT1) generates the converted 

voltage level at its gate by allowing the signal current (Iw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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/cB^-^&d a t a*>£ff-*f1£8fgl w£IKO&irg:Affi h^V^X^TFT 3 

o Mf)Rh7>^^TFTl^ TFT 3 KJ: -?TJfcOi££n/cff 

> ^ICIiTFT 1 ©y- h^bfcmEEl/^^^^F-r^o TFT2I*. Ci: 



WO 01/06484 PCT/JPOO/04763 

£ffl ^ 



^SBHJJfcU fixl/? ha;l/~ *y-tr>* (EL) it^©> ««Eir J:oTff 
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& s t> ©©*S J.oi^M©x ©iem#ffi£i-c£> * 

8 - 2 3 4 6 8 3 #&fB(C^£ nrfc tK -Mm 

TFT1> ^®Sih7>^Xj'TFT2S0 ! ^tC^b<£5o HtfJH 1 
li^iU? ha;U$^y-lr>X (EL) f^PC* *«> Wt&E L^li^ < ©^ 
^&2»*<£)£^<!6. OLED (ftMlfeyty K) t *MftS C fc*<fc 0 > 
la-CliSgtfJi^OLEDi K©E^£ffl^-C<^*- <&U 

f^OLED07;-K (fi£&) liVdd (^^ft) IcJ&tSSft*— # V> 

li^&MC&tfTFT 2©Y- hCi^^nt^^o 

a t a^ffffiWffi^S-r^-^WttVw^EPlBI-rst. TFT1A<«IU 

^Ac^mxitmrn^ti, t f t 2 ©y- h m&iix- * s^vwc-ifets 

. £2E&s cin«MRttim^ TFTl*<*7i:tt0, TFT2I±S 
^Wjc^-^ttd a t a^^^t>«t$n^^ TFT20Y- hSttli#EM&* 
CCiot^l^^nio TFT2*A'l/T»** : 5FOLED»C«ft*«* 
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D«iTFT2*aoTftlft**l**i!lE*^lCUf:l»K'T?»*L««**« 

sr. tft 2© fw y/v-^iaiiwifensaafc* i d s tt« 
o l e d i=«n*Mwre* *. t f t 2 #iHtt«re»fir*-* *> © t-r s £ 
„ I d s teWLToift-emztiZo 

Ids=//'Cox-W/L/2 (Vgs-Vth) 2 

= U • Cox • W/L/2 (Vw-Vt h) 2 2 - (1) 

C o x = e 0 • e r /d — ( 2 ) 

( 1 ) sttfctf (2) 5t*K V t hliTFT2©Hffi#*U m«±++ >;T©f£ 

( l ) sSKcfcnWU ■*^»*atf*ttVwJCj:oT I d s tWJCC*, *§* 
t 0X56**^0 LED(D»**«W"C**- iC'ii. TFT2£fi& 

Vg sO&lzX^XfflWZtl, KU-fW-XfflSEVd siciifcffbfc^fc 
OLEDOHttli^t^OVd sMbtk i5r/S*©igi&mSf5 I d 

*Kf *fc*&n**T-jtt*-f OH. OLE 

DI4-3e©lfK?»**IIW*-a. coJ:HM*«2©J:^i:7 h U ?*t* 

i2i:^^i:> «*®Sa*&St*. 0r*©**1M** <09*.tfNTS C» 
^i:'^^fc7U-A» *CM*2 5*««-TS^«)©*aB»s canlMs 

_^id a t a h U **i*KBESS!£ft"r^*o ?££&s c a n 1 Ms c 
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anNtift£««flia«2 ^ dat aiix-*&ig 

MDIH2 2l=«*d*l*. 2 1 |C,ko-C«*G canlMs 

^&vwc=j:*»*a***t>*-*-cfcciJ:o. mm<DW&zm*-rzz tire 

««i:t*fc», OLEDtTFT20*«btl>«. O L E D (i> 

SI 0. fiELIl l2fctf£K«l 2 *W=**afe S^IS 1 

o ammmzjm utt * o l e d©t y - k t u i t omo 
mu^^i. 2ttB*«-c*a***nT*fO, oledcd 

ittto-c^. tj-y <ie?ls=a*«> tu«t5»i 

0©Jz(rjE?L^JStUTD i amyne«fU *©JlI=*HMMI & 
Al Q 8«tU JEl=*«D-fclC*V-K (I^SAIS) tltlt^S^I 
t@ 1 2 *«K-r *. ^Alq3li, 8-hydroxy quinolin 
e a 1 uminumait^o C©ii4«««*tt*0LEDI4- 

«c»*ttv*. ^**j«**-r«0LED©Ty-hV*y-KWi=«^rt© 
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MEH2cDiS_t<;:{i»-rSo CCD^hA^- hiilOTFT 2 (iJf FfflMJfH 5 
l,>So cn^©'jbCliS9©Ji«lfiiSK9*^LTWa!U^OLED^JR$nT 

i^* 0 fc*>\ H3©«"eiiTFT2©Ki/-r>ccoLED©ry- K*tt«-r* 

3d, TFT 2 tUPft*^Ih7^^^*ffll^l^o 
JKC^^XStS-hC^fiS^nfcTFT (Th in Film Transist 

=1* h^Si£i&#©$<J*iJtt£f^^ tgii)^T-©^©/c26(c#^ B B a->u =i 

>Sra^5Ctli^t/j:v>„ sen. 38ft&^ Stil^**'^ 
t«ELi07;-K (»S) tU, a»l*3!HJI«R'C*>* I TO ( I n d 

ium Tin Dxide)M^5^ I TOIi-«S;i:f iE LJf#W 
iLe»n^^i«®T-efiRK$n*c:i:^<, C©»^1 TOIifiELi« 

So 

% T^;U7 7 X-/'J3> (Am orphous Silicon. U = 

(^ B B B^U3>) rtnr&Cb&fcSo *0*^-fiWi:, 7^7 7 ^ 
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ttawfttm (iisii^^^) ^ttffl-riifiMf^**- ******* 

^MmSl 2 a. W^ELJi 1 1 RCfSWiS 1 0 a £|iSlcfi*a. TFT 2 t U 
*©»£ic*>^Tl;U *Kn*^7X©J:^JcaBJT*Sjfi«ttttv^ *M 

C ^^ft/cTFTIi^©^^^*^- £7&<fci£*VC^6o #(C. it 

„ U i/U n>©^ B B H <b©^A^^©^H)f{C < }:oT(it>o#^-rS- 

C©££5!. |5j-gi£±IC^fiKL^TFT-Ct>> -£©Vth (Mtt) *<®*ICJ: 
oT^f&mV. ^ICfcoTlil V&L±l*t>^< CtfcWi^. d ©**§-£> 

h&iit>r><mm, mmo a 1 ) suca^T. oLEDizmnzmifc i d sum 
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gi&ffi//^ (1) ^©#'<5*-*©tf ^^K^^k^*^ 

fcfttt^. OLEDI=aM-^#0fa©**Idsl=#U x 

ft«H©«ffl(ci^T&r*TFTWtt©a^*YfciwO^Tii#***rsc:fc 

3B9!©MI^ 
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wrsn. M85,m&m&&?- bmm.%-%1%: b 5 y vx? hsc/-m:ii 
b/ciuK^*^ f v -r yfr k> m-to 

bmmR%}& b? yitxf&y- b tfrmmizmmtstixti v y b \ ^ 

tizmiz-rzo m^mm^mmf-bmm^m^byy^^^it, mm^x-mm 
-?z3i&mm&?- bmm^^b^y^^^oiEm^m^nx^^, 

&¥- h^>^X*lil3?0fg^rI&ftU -toy- McM£ft/c 
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«»*357 LfcME*JUS*» hfflfclMft* Y?y*JX* *«E*A»* 

*^©^ttWF(c**attffltttoTnrE«isiffl»«y- hiiwb^-^ 
vtm^m < ww t> mmm^mmm.m^m bxmm^ytm^^^m^m < w 

EEb^OUij^bT Fl"f >t y-^OW*a*Kli*2lE*WE5B3l6*-?J-*^- 
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c©»*. ffiB&mmmt, y-K KM>atfv-xt*r*iwiy- ^ 

fctK 1iTEHSE¥«MU «FEM^tt«LfciftllDS*^6tt<J. mE«c«» 
^;^T^ilt5, BSttM*. ffiEffiftapi*. y-K Ku-fvacrv-^t 

«EEl/^^*ME^*C«^*^l9E«fi©«i«0*tt*M»^^ lifElft» 

o 

(i. ^Kjcccb^t^^m^sfE^^-^s^ss-rc t tc j: oTtf t»n. -e© 
*afEn®3drtifP©ge»ffl*6»y- hMisf^m h7>^^ov-x- k u -< > 

i o 
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\tzntimizmmftwzmi ^nrnzmmmmmv- ni^Mh7>^ 
mmizz^xmnztizx-f v?-mmm?- bmm^^b^y^x^iz^^x 

- MI^Mh7>^^^TFT4 tie-To {& L*fg H JteT F T (8£ h ^ 

y>jx2) izmztiziboxtetK, mm&yv^ymmvso immtzm^ 
m^mm,* i w. ^cd&hitft 1 ctf^y- h • y-xra«BE^vg s t-r 

3 0 f§ii^l±TFT4i:J;otTFT 1 ©Y- h • K U >ffiAm&£tlX 
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I w= // 1 • Cox 1 - Wl/Ll/2 (Vgs-Vt h 1) 2 - (3) 

zz.-e&'<7*-?<DMmmm u) s;o*^^*r*o oLEDci 

tl^mSS^ I d r v t-T^t. Idrvli, OLEDtI?i]i:I^$n5TFT 

(3) 5£©Vg s K— StS©"C, TFT2*^fDffl«TS&flF-r* tiR^-Ttltf 

Idrv = ju2 • C o x 2 - W2/L2/2 (Vg s - V t h 2) 2 

... ( 4 ) 

I Vds I > | Vgs-Vth I ••• (5) 

TFT l tTFT 2 tit, /h£*m^rt^Ki5^UT^j££n<5fci>6 
, mm±fi I = 2, Coxl=Cox2. Vthl=Vth2tf^6n5o 
C©£:£ (3) 5t&tf (4) ftfr £^(::^T©5£^^*l£o 
Idrv/Iw= (W2/L2)/(W1/L1) - (6) 
CCt-at-r^^^li, (3) (4) stlc&^T. Cox, Vth 

fi\ ( 6) JUicn^O'-^ y-^^^-*^^cD-e> I dr v/IwOflicn 
£o£<l#?¥Ute^<!:^9 C tt$.5o #RliW 1 = W2, L 1 =L 2 t 
tMf-rfttf, I d r v/ I w= 1 . -ft£t>*> Iwtldr v#l^— ©fit t#£o 
^-/«Ct»^TFTcD#^{i^o#tcJ; t>-T> 0 L E D (liffift£&R&S&E I drvli 
„ lEBHCft^MS I wtK- ttt*©-t\ LTOLED©l83tffa«-5EW 
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1. W2, LI. L 2 OttS»ffi:J:^t I wt I d r vOttlie*i:ft»^h 
5 U SSlMiTFT 1 tTFT 2 ©TFTT?«Effl-^* C 1 1> WC* 

OLEDi:MctA^I^> H»= (6) sttCtntf, Iwfcl drvt^l 
«/jlfcfl»JII8#,(c*sc:tt>^:#/j:fiJjSr**o -r^^"6> 0 1©«*«!li:fc^t 

tlTlrvSo CCD^-&. ^^JT(i ( 1 ) jCK^-pT, I d r v^, CH^TiiOL 
ED©SB3fc#ffi#gefbL-CL-* #fgPJ!lc,k ft {*-£©£ "5 <C'i>SSfc<c < ^ 2c 
JgLT (6) ^"C^^nS I d r vOMOLEDCi^-C^S, 

(4) TFT2&8Zftm%.-CMft-rZtfiLfel,tcti\ *fgHJI*T 

FT2^y— Tfig«^M^t"£»£-l-ol^-Ct>W3&'C*£o TKt>%> TFT 2 

I d r v = ai 2 • C o x 2 - W2/L2* { (Vgs-Vth2) Vd s 2 - 
Vds2 J /2) - (7) 

VdsZliTFT20KU^> - 7-*IH!«EE-Cfc*o C C *CT FT 1 , T F 
T2Jififi§U-rE«SnT*?e). *©ife*V t h 1 = V t h 2=V t h^OSC 
ofeOtSt, (3)^ (7)^Vgs, Vth^*t5Ct^TfC 

ldrv = //2'Cox2-W2/L2* { (2 IwLl///l • C o x 1 
•Wl) 1/2 Vds2-Vds2V2) ••• (8) 

£>tei,^K ( 8) iCicliV t h^ttntl^^c tfr<b, Vth©l*£o£ ( 
ffiSrtcDIdf^o^^lJiita 9 h®©{£<=>o£) Ci-jt I I d r v©Ml&# 
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w£x-**5iHci*x.7^-£--ek. (8) i$^<>>&££ I d r v©i!l±l*£o< d 
tdftSOT. TFT 2liM&<D£?^&%l&®~?W){'f-f2>J3fi < M£ U\> 

*fcTFT3 tTFT4 J; oTflJWU ##&*i&TB#(::li 

TFT3i:^coTTFT4^o f f W.tt5c: t*U!5SiLK 
^-5®^0K{C*>^TIi. TFT3tTFT4li, PJ-^m^-T 
/<C<v TFT 3 tTFT 4 t\tm— £ /cfiUtt ?"e£> 0. -£ft-e*ft© 
y- h£SU* cDjgSMKckoTfrJSilU »£i£***T»$lwliTFT 3 C^^T 
TFT4^o f f Vtf&k-fZ&olzmf&'tZZtfrmtH^o 

£/c. TFT 3, TFT4*-en-enS!l0^3ElftCJ;oTi|«(ai-r*»^Ji. » 
£&<£-#*T&. ^MiOg&fPir^oTTFT 4 £o nWt U 7£2i&ltM£-eif 
M*inct^i5o :nii, TFT 1 ©y- h • KU-fX &tfTFT 
2CDy- hMfolSSft**:*. TFT 2®y- h HEE(2T F T 1 ©U^-fit (C 
ftliTFT 2 © L£V affile tJlS^lA^) irttO. TFTK TFT2^Co f f 

fSJ<ES&K^b£i±3c trt^fiET'&So R. G. B ©fe^ll^ 2 ©3!3E#$£-# 
JE(^ KWBI^WIII^fcl^ 38ftJt8IB!©tt£ (duty) ^ibt 

0ffi©fSfl|i#l&»Ji 
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m 5 it, *mwi~frfrzmm®ffi<Dnmfci&z*ir®mmT&z>o 

mut, 0 5 (ommmmiz^^mmm^^mm Ltcm^mom^m^-r 

0 8 It, 0 5 (Dm&BM(DBcmM : £7Fir&l&M-e&2>o 

mi ou, 0 9 <DnMMmz&\iz&m^(nmi&<Dm&7Fi~mMM-c&z>o 

mi i ii> 0 9 (Dmw^mcD^m^m-rmnm-^h^o 

mi 2\u m^^mtmmcD^m^irmnm-^h^o 

mi z\t, m 9 (DmmmBcom^m^-rm^m-ch^o 

mi 4 it, m 9 (Dmmm^com^m^-rmmm-c^^o 

mi sit, ^Bj t r^^M^iiiss©sii©mfi^^^-r®^0'^*'^o 

01 6ii. 01 5 (Drntmuo^mm^m-rm^m-v^^o 
01 7ii> 01 5 (Dmm^o^m^mirmnmT^^o 

0 1 8ti, ^^Hj(c^^^li^IlSScDftfe©^JflS^SS^^-rilI^0"C'*>^o 

01 9ii, 01 8 £DHM^^©^^J^-rnK0-e^^o 

02 iii. 01 9 <DmmBm®&&m&7F-t®®m-e&z> 0 
02 2ii. 01 9 (DmtmmoBtMm^-r^m'v^^o 

02 3ii, 02 2(D®&&tfft*®m®&&m h^v^x^^insi^ft 

£-^-r0-c£>£ o 
02 4ii, 01 9 ommMmommm^-rm^m^^^o 
02 5ii. 02 3 <D®&&am&®&®T- rmmiiL&TF-fm-cihZo 
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0 2 6ii, ^mm^^^mmm^o^ommmm^-rm^mvh^o 

M-r^TOffl h5>-WTFT20«!, 0 1©*aE*s canAOWcJ: 

TFT3. SIS 2 Ojt3Elft 6 c a n B©M»KJ^T«*fc*MIB + lwTFT 1 © 
. KUOMn^^fflb^^nFT4, T F T 1 (Dtf — 

LED^ft**. H5-CTFT3I4PMOS. *Ott©h5>^BNM0S 

<g*Cli, tC-^OS^TFT 1 oy- M:»«^^ flh^oWttGND 

LED©7;-F (.fflW WiE<0*«*ttVddlw»ttSnTlr^*o 

#3S0JK7^£SS^Eitti. SSEiscanAatfscanB** 

«.jtXlll s c a n A. s c a n BS^r-^S d a t a (D&ltftCE* 

. SttjtSflis canA^^/:^f-^da t a^6«UIv 
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;KraEura:«i$n/caBEu^^*iinEy- M34^t, ®&cimm.?- h 

T4t^*C^«. X^fffl»ih7>-WTFT4I4, flMK« I w©* 

iih7>^X^TFT2^t'l>-5o ^Kiffi?iBIr5 >>>:*^TFT2li. 
T^mmm.WL^ + *^*^r LTfgTfc^O LED diTTo h 5 V 5> 

**tft i ©y- btm®mmmb7yyxfTFT2<D?-htf)mmzm 

«« 1/ t #*fc«IH« i:tt4»i:Uc B»ffiWh5y^^TFT2li, 
B*rt*C»l5t« ««ffl*I h 5 > i?^^ T F T 1 Ofi«lw»fi6SnT*?0, ^ 
&ffljil! h 7 >^^^TFT 1 £|lJi£.cDg!mEE£lrr<5o ^iftffl^ ^ 

OSIIwJS UfcBtt«8fE*5S7t3ll^O LED (rfflsf o 

iA^^jrii^ 1 c a n A> » 2 ©j£2E«l s can B *-S«tt«8fc-r * 
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^U^I/tlt^S. nfcttaB-C^-^d a t ai:ISS 

c s *»«-r * ztiz**), tfti ir^Kit *r<-j£ I wMMl* 

T1£D y_ h . y|Bl±TFT4!CJ:o"C*AW^fi»*nT^*©-C (5 

) nfrWfcfcU TFTI ttfc»**"CMfrr*« a^ T > ^ • v-xra 

* V-ii (3) tt>*}LZtlVmmVg sMfS, fclc, *'i"o'Wca'nA- 

c anB*fiWtlTTFT4*o f f :ftKi-»tVgB* 

2 oj&Eflls c a n B WMRttt« WTttm*««*'**^ *©* 
liffI0K;b (tfj*tf&©ill5f?©#£&^-*) t^nrav^o TFT2li 
TFTI tY- hatfV-X*<*ii»«*nT*J0. ^o*tC/h*ttW*W««= 
2*U»JKSntV>*Ot, TFT2*<ft»**-eifl 5 ^^ntf, TFT 2 

(4) sc-cjm.&*u cft#rtt*>*»***oLED«caiEft* 

d d C#^.niiSv^o 
±&,<Dmmiz£tUt, M^OLEDirin^ISiil d r vl*5fc© ( 6 ) 
I d r v = (W2/L2)/(W1/L1) • I w 
x~5-z-t>ti, TFT©#i£li£o£(;:J;<a>t\ jEWtr I wKifcflJ Ufc«fctt*o 
tt.mJt&'C&Z (W2/L2)/(W1/L1) {Co^Tli. tf«5©^W€-*« 
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iNCmSo CO* -J***!*, mz-\i (W2/L2) / (Wl/L 1) = 1 
/100 fcttSJi^Ctttttftl^ C 6) sta^ I wtbtli 1 fiAttiO. * 

TM^c-CKifW'S«-&^o^-C^*:|iflJliW^'e*)^o -r^t)t>^ TFT2#tf 
— T««-Cttf^-r*»^*±. fgft^OL EDir«cftS&8fc I dr vlituie (8 
) sC 

Idrv = //2 - C o x 2 • W2/L 2 * { ( 2 I w L 1 / u 1 • C o X 1 

•Wl) 1/2 Vds2-Vds2 2 /2) 
-C-^x.^n^o iiStKfc^T. Vds 2J*583t* : f-OLED©KaE--*BE4tttt 
MffOLED^n^tiil I d r v <fc oT&£ 3„ Vd d©«tttlB3fc* 

<£ % Iwtl drv©M#li, (6) ft® £5temm*lk&m&Ktet3: ZK^fr 
„ Iwrn^nnil (8)5t*»fctldrv^ OLED*«n5BiI 
ffi\Zt£Zo (8) ^CliVth^Sntl^l^t^^ Vth©tf£o# ( 
@fffif^©®^45CDIi t>o§ -y h^cDIf (C J; o"C Iwtldrv 

©BI#,A<£*^n-5c:tli^^Ci:*<^5o VthOlibollcJ: 
£"f, HJr^O I w^-Stiitrd tlCtoT. rJtM® I d r v*»5Ct^5 

^TTFT2CDKU^> • 7 < T#trfc«>, (SfSfif**^^ 

o -ecDE>fp^«T(ci»Bj-r-5o ft-f. mm*?- r^u* (vsp) ^^M/ 

1 9 
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B 2 3(CA#2n3o jtS^lgll&dlSSA 2 1. j£&mmW}®m B 2 3(iVSP 

£^<jfc&. Sit^ny^ (vcka. vc k b> JwI^jb ur-en-en* 1 

£if&s c a nA 1 ~s c a n AN. Sg2©£2&s canBl~scanBN£ 
mikmXTZo &r-?md a t a(C»lEUTa56«CS^7 s -^»ffi»Iitt2 

fcfc'U VCKAIi. VCKBi:^U mm®& 2 4 (C «k oTfcrfrfMCil 
3£$nTlr^o- C^CJ; 0. 12 6 (C^L/c^^lC SS2©t62£Is can B#SS 
1 <Dt£2^s c a n Alzftfr^XttMRtteZo 
M 8 (20 5 OiS^IIIiS&CD^£#lT£>6o 0 5 (C & £ T F T 2 £ 

TFT2 a tTFT2 b®2 o© h 5 > \ytz^Zf Jl^f — h 

«j££U *fcia5K*>tt*TFT4*, TFT4atTFT4bcD2o©h7 
V^^^^iS^lwSffifeU/c^^uy- hMi:bfcfe0^5 6 TFT 2 a tT 
FT 2 bS.O*TFT 4 a tTFT 4 b {t^tl-Ftl?- h&&M&ti&£ ttTl^S© 

ft-cuu wbfr&va&mz&^xjty&fCDv < 

U Tfc. ffe#©h5>S>X*©y-?#'J^ttfttf, £f*tUT 
©U -9\tmx-Z>tl2>frt>X*3b2> 0 M 8CDTFT 2 a tTFT2b®i:^^^ 

^cDHU^;U©n n n(i^S< y U y h££-f£o S/:TFT4 atTF 

2 0 
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HftttMU lo*fcli2oK±0JMh5>yx^ (TFT) <i«tt@K + 

0 9 li*5SH§(i^S®3RIitt©fl6©H*fi^l"^**o c©[U8&li. ft I 
w^nS h 7 >yxHFT 1 SMfr. »3fc*¥ O L E D >~iZffihzmWl d r 
v£*Wr*c£*<#aTN&*o tiF&©l2 5K^Ufc®*ll«&"ei*. TFTlt 

li ( 6 ) SC*<jRSfc*r. Iwtldr VTFiZi&KteJfcflJ btt^RTtBtttf***^ 

FT 1 ©ftik 1 (Dfe&ms c a n AOMWKJ: oTM^IUSS tr-i'ild a t 
a t^ifeb<lil»rt5h7>^^TFT3, 1£2©7£5£&s canBO 
{pJfflKCk-p-C^^ji^aBlffl^JCTFT 1 ©y- h • Kl/'-f> h^^*^ 
X^TFT4, TFT 1 b ■ V &#&T& 

ftb©&«C. Si;t«E LjR^ittSISftjRiFO L E D*ffliT^5. «f#« 
fiCli. ^©-^0JS^TFT 1 ©y- H:i^$*i> flUJO^IiGND ( 

mmmm i:«ssnTt>«^ g n d i:k ^re t©-^stt-c t> fii>o ib^ 

i^Tl^o TFT3liPM0S. ^©ftfe© h 7 > * liNMO S "CAffiS U 
m h5 >i?x^TFT 1 *^tPJW(w*ffl IT^S, fip-fe. IKI&SBIi. flT^ttflfe 
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nasi*. mmmsmi~&*R*mh s 7>vx9TFT i ^^r^ole 

c©|li#©ffiM:£i£li#©iiOT*tK 1 0 K^-f o 

1 ©*fe2E»s canA, » 2 s c a nB^S^ittS 

0 0 1 0©«*CI*. W. 1 ©«^s c anA«^ » 2 ©t£2E& s c a n 
B^K^tbTl^, ::-Cf-^da t a dtifttt I w©***C S* 
fctt-r**^ I w^g WO L E btin^cD^R) Cfcfei:, ftitm? 
OLED07;-K»AI«**KLEDA<o f f J: S Kfil/** 

(miiGND^^bW) tb-C4o< 0 ctlCfctK TFTli:fWJ 
w**ft*. TFT 1 <Dtf— h • KU'f VRBIiTF T 4 Ci-jtS^ 

W«cS»$nT^S©"C (5) «U TFTlttttft«*t?»fW*. « 
->t\- *©y-> ' V-^HKte (3) 5C"C^b.n5SEVgs^4f5o & 
CflOti^s c a n A, # 2 cDt6£M s c a nB**««tt»tt«, 
<(i. «2®^IIs c anBtfi^tbtTFT4*o f f t*«Sfc-T 
£ 0 ;ni:J:?tTFTl4UfcVg8A<*iCi:«»*n*. ©^5E 
*&s canA^l/^HtTFTSto f f KMhTZ C t J=J: !K M^® 
Kt^-^fil-d a t a t 7^mift(^Bfi£ ©T\ *©&li-r~ d a t a 
^L-CSiJ©®^©^^3A^€-tf5C t^r^So ^t?, ISiSCS^ 
tfjwat»5f-^lt $20SISs c anB««t<t5^ 

i*nrA^. «^t. T;-K»A«^tts. tftiovs 
s i^icciot^^nti^ot, tft i ^«&»««-eib^UT^ntf 

„ TFT 1 *StEn*««E«i (3) S;© I wJC-iftU -«^> Hft^OL 
EDK8fett£ffil&*8f5l d r v <!: o^«M« I w#3B#*-?\0 L E D 
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®«b«tt Idrv t-&?Zo TFT 1 ^HMdWTeifcfr* »** 
^OLEDTOlE*m«UfeM (5) 

*ry-KI»AI=^ntfA^. ±E©«tt(cJ:ntf. »*«fOLEDi:*n 
5t»Idrvli, TFT©1»tttf6-3*lcJ:6r, SE»C I wC-StS. 

T 7 - KlWitt < . J6***0 L E DOT 7 - Ktt-*©JE«ttV d d (iff ltd 
ftX^Z-Jj> TFT 1 © >fc»3t*^0'LEDO*'V- K Clfcffi) t© 

■ lcP^ + **h5>^^TFT5^»A*nT^5c TFT 5 Mi. 
JttlWttrBKS ftfc»» d r v -C«»S ns, T F T 5 A"T * S KM* 
, 5 s -^«*ii*l»lwBftl»d r v**WtUTFT5*o f f ttttfcb 

. »«*iw^***^OLED*^UT*n*©*BJt-r*-fc-e**. * 

g&**<*Tbfc:BL drv*ft^tlTTFT54ontttttU 3fc#* 
?OLEDi:OI*Idrv*»t. CftH^OlftttH 9 ©HISS fcWITC* 

So 

*«i«3fc**0 LED i«Wi:»*SnfcTF T 5 T F T 5 KJ=ML 

o *H1H**I*, Slis c a n kWCK^IWdr vt^ltH-ftffll 
±©^fflti:^* n & T F T 5 ©y- h ^5. SMfcfc^OL 
EDtTFT 1 t©WdTFT5^JfA^nT*J0. T F T 5 ©y — MftO^J 
38**^0 LED >/* 7 1 * c *o * 
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a±©j:3i=*«-cii, *********** ?****'**' Tl t&*m 
•^o led t©n»=»A*nfe«w«iWi h 5 y i>** t f t 5 * *• 

,T«ftfflMh5>WTFTlfc»ft^0LEDt*«I5»U Kft^ 

jut**** o l e d i= s < * ? mm t , mm m k mm mm** i> 

£ d t (I J: 0 (Bfloifti:^»S*»8t5 - ia^ffiTfcSo JEfcMtt 

f 2 *--^ oi:tu, mmmmzi o®\zvxt> 
m<Dm#»zti*o mmmmzi omz-rnu^n^m^zm^mm^ i 

©KU-f >fc»**^OLED©*y-Kfc©IBI=TFT8*«»A*n. TFT 
6(D y_ h . KU-f VBU=«TFT73&<tt«*n, *©y-Mi*2©ME»s 
canBi:i.t»nt^o TFT7©y-^tGNDltttOBi:ii« 

5o »#a*i»^tt. 3taE»#ttt?5Sttsn/sT^-K*A*fii/^ c 
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m*. U G N D t£ ^ mm tbtOLEDi: Ki&Wffitift l^olZ Ufctt«S"C 
#1 ©j£SE»s canA, S& 2 ©j£j£ifiSi s c anB*l»Wh m^m. 
mi w#TFT lRCfTFTB MTFT*. ¥- h ■ V-Xlffl^*n 

fnTFT4So ; TFT 7 jc«fcoTg»$nTv^©"T?> «&fofc«-c»crr 

W31©^s c anA. !&2©7«&s c anB**SJRtt»tt5. C 
nKckoTftCTFT 1 MTFT 6 i:4^Vg sMICR»^IC 2 
7cX^T*n^n«»*n«o fcK#T©j£3E«l's c a n A*o f f tt«Rt"T* 
CtKcttK ■*|H»fc7 s -^lida t ai:3&<««W«C*«*n*0-C, 
li^-^&d a t a£^bTSfl©®3fc^©*£&#£fT-5- £c^T 
T KttA^sau^t-T-So TFT 1 ©Vgs'liSliCiaoT^StlT 
^S©-C, TFTlA<ftfDffl*Tlftltl>ftl^ TFTl*»*l*I*tt (3 
) 5£© I wK-gfcU Cft#«*>5»#*^0LEDKiftn*«*I drvt 
ttSo flrwaEIw^SSA^OLEDOKttmaErdrvt-ifc-r* 

ma i wi8*x^oL EDoem»ii#i:TFT i 

T&£S©T\ (3)5£. (4)S5J:0Iw=IdrYt*-9fc,fc«U 

liTFTi *an**«c idsK «&*dg9«k*j^t ( 1 ) s^sns** 

„ -tts:t>*> I d ss^KU-f > • V-^M*BEVd s ICiSSFbtt^ t 

l^gl d s^^(4-5l«5. ctili. Vd s < tt£ d tiz J; -?T 
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I ds=M • Cox -W/L/2 (Vgs-Vth) 2 * (1+A -Vds) 
- (9) 

|,T, ldsliVdst:Kmai:^o-t, A USE©**"?** 

„ Iwtldrvfclt-aW^o 

„ _ ...... _ „ 

(9) aicSTttfetltf, «ii*^fcC»NrfeV«s^-«*C*^-C^ i 

#tt-»l/«^. IdrvttTFTl**n50t, *©»^TFT 

1T©IEP$W^<^^ ^FK>ltt (TFT6OV-XWS0 ^Ji 
#-T£o COfiftTFT6OVgsl*/J^<tt0'. dtll* I dr v£/hS<;T* 
^eftflitfi. ^tbt, TFTlOKHVttt (TFTBOV-Xltt 
) Ii^<^it5^^§f, TFTll^ittill »*a*»tMH» 
fCI dsm<l«*)^^ 5 « -r^*>^> Iwtl drvW 

FT 1. TFT BSCVd sK*hTS I d s ©tfc??1££/J^ < f *©*<&^©"C 
Tl. TFT6^<cy-h- KU-f >W*<SI&*tlTl^©T, #£&£n<£*f 

J:*itf. 3B**?0LEDi:«ft«i*Idrvli, TFTO»tttf6oii:J: 
BB9©*««J:»)jEW«=Iwlc-a-r*. H±© J: 5 

^sifflM h7>-^^TFTi ^a^tm^o LED irgfEn^Mm^© 
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fCUfc >Oltt*HSfttStttB3ef St TFT6. TFT7 

% hi k hi 2<D®mtm®, ff«iiw»^5^xnFTi@ 

l*BiI«****?OLEDi:llt. JfimOLEDtt, 7V-Kfttf* 

©|BI*a*BItt***5B**^(=*-r-^ ******* Ty-KRWV-K 

TFTlOfl!!, « 1 b c a n AOtMlC «fc-*TW 

^USSt-r-^^da tafc«llfcKtt««t*h5>^TFT3, & 
2<DHLM®s canBOWt:J:oti^Wi:TFT10y-h ■ KU 
-f>*«*ta5>^TFT4, TFTloy-Mtt*. **&**T 
«*»IH»r4fc«>0#*C. TFT 1 CD KU-f>t««ttV d d tOlfflKjf A 
^n/cPft^^h^^^TFTB, Jtf»*«?OLED^6«*. 0 1 
3 -CIS. «ICO-^O*^GNDi:***nt*f0t#a*«tii"*t-C 
T F T 1 CD V g s &«»al3 TFT 5 ©Y- h d r 

vTtt»*n*. TFT5*»At«l»li, r v 

*»U^tUTFT5*o f fttitU f^Silw^TTFT 1 IC 

2 7 



WO 01/06484 



PCT/JPOO/04763 



?£ii0 1 1 ©0S£<b|5]*f T'£>3o 

@1 Ait. mi 3I^UfcW*il»©IC*«t?**. HI 3tHl 4tT?{i. 
8iC©-JOi^ ®1 3-eiiGND. 0 1 4T?ttTFTlCV-Xi:*« 

owv-x ^w-r *Mh5>^TPT2 0 , mm^m i*> 
rum h 5 > * t f t 2 ©y- h t v -xis©si±£)g-t#' bry- h t= epjd 

$n«*EEU'<^*T^WlS-r-5^«a®E*«^'C^«o TFT2©7 
if5>^X^TFT20y- h £^2©^£if&s can B U/ciiSn^* 

s canAt, p**«»**fc*>©W«W t 9 - d a t at^v 

**^OLEDi, t£5£&s c anAi:«totOT$ntof-^id a t a^ 
6^>L6*l/£l»««ll*W*»=»*atr«a#« (TFT1. TFT3, .C) 

mm^m. ctft2) t***, «-w*^©i*tttiHR©*&&*t*- Ttsi&s c 
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n A **3K * o fc* t, *H* K«* * ***® **** 0 L E D ***** 
*tlfclf*««K(6l5fcffKt?J«r***^«' l? *^' C ^ (TFT 1 . 

TFT3. C) . ti^S WISTOii ITSlf S (TFT 

2jJ=f^l4M?« (C 2) 

FT 1 |cJ:o-C«**nfc*BEU^*«CK:«»-r«l». MC©-*©* 
(i^P^LT, TFT2©y-h«=WJD**l*" c ** BEI//<A '* T ? B,l,E " r * 0 

««a6«. *tt«W«S*. * ***** MC©ff«"CT 

- wm.S«*AVs, TFT20y-H:ffSt4«(y-b« 
*C/ (C + Cp) tflJITU VgB^S<tt*. H, L*tt©*#«l*ff 

MIIh7>-WTFT3^7ffflilh7>^TFT4^ 
-••J-f?' (HI STIiPMOS) fcbt^*. *UT*«Ttt, 0 1 8 IZtf 

HI 9»H1 8ir*LfeH*ia»©*»«^**« H8 ^ 0 

9,011^1 7l=*LfcH*fcR»K. ^-W^P^tWFTd> 
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6**U2oOttii»3lih5>^^TFT3aO [ ^^flM^ :/i; 
^TFT4©y- h£-en**n#|tt«5j£Si§L BP*.^l©^2^s canAS 

cf*2©3taE*s c anBciitt, *n*n»+ dO^CHI 

*KW»-r*aEfItt. 0 1 8©0J©cfc?KTFT3W'TFT4£*ii©ft^-? 

an© b^^*«Ji#-r *BU T F T 3 ©-f > tT- y>^li^Wi:«* 

„ ft*tti:m*H^ ttt^of f «fflfctt*o ^-jtcoiiCfe^t 

*&d a t a^M^SSM^^^*^ ««Efitl±«^-r*o 
JM*0)J£:LT> M 1 80J:^:f-^»d a t a^PNP h^y^X^B I P 

I B I P 1 iSfr*t. ^>'^B I 

*B 1 P Hi(a{S^*«E«tL/-r»^U ^-*^da t aClil w=yS I b© 

y>x^±^-r^t7 2 -^^©mii^JL»UTtf^> h^>^x^B ipi^ 

F4^ontti^ntl :OS^U:Ii^TFT 1IC«*1. JESSIES© 

&oT, TF : T3 £TFT4*M*©flr*BU W *>*:MW% 1 ©t££& s c 
an A. 2 ©t£3SE*§1 s c anBC^TWU «a**7»CttTFT3 
i:ft«otTFT4*o f fttl»fctSCtA<J:02* U\, •XWb^'&ZUlk 
HI&Kfc^Tli. TFT3 tTFT4li, MSB b/c£0>J©<}: 9 Kl^— -< ^ 
•C*S#KI*tt<. TFT3 tTFT4 fcttra-*fcttJltt*«**:rc*D 
, -en-en©^- h^sc anARCFs c a n B £1^-5 81* ©£2E»K J: ^"CflJ 
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»U #S&**7l*K:iiTFT3lcjfcAioTTFT4*<o f f W&t?Z±o 

£/c. TFT 3. TFT4 ^-en-eftSO©^^ s can A. scanBICck 
,T*itS»*ll, »*a**7*. *20S$»scanB©»ffi:J:ot 
TFT4*onttJ!StU $lEi^«^iT-r5Ci:^#5o -mi. 
TFtT©?- h • K u"r v7 Zfctff F T2 ©y-T ^I»S?l'*'fcfe"'TFT 
2tD y_ h^j£|iTFT 1 ©b^ffi (CftliTFT 2©b£tr*tt»C««*?b^ 
) ttttK TFT U TFT2^i:of f t*J»tttS^5T&*o ^2©s c a 
nB<D»^ 02 0 (b) \z*-r**lZ* ^Xtt©«fffll**^«*»A^ 
U i20 (C) l^tscanB' © J: ? t>AV* 

o 

HU^IB^IIKtftfc^*^ |S3t«8lffl©«^ (duty) 
d tCko-C^fc^OL ED ©««(«»£:*£ <"Ci:5o cniiBP-fe-en/ctt 
**ttt*ii*I**a^t*t>**tSO^ :r-*fcftd a t a^©»*5& 

05. 0 8. 09. si i~0i s-CTFhtzm&tmm^ 019©© 

t**^^^0»^ 3RiifflIKh7>^TFT3^Pf-tW^^l 
T^^o cniiJ^T©SgncJ:<2>o 

bp*.. ^-^^^Kt-'S^m^i&iii^^^-r^i^br. :r-*&©mtt 

3 1 
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fcoKiMSMU^ ^-5rMB»ia»*<S«*tt* < ^^^ t ^ TFT3 

^ oT> f .^ 6T FT3, TFTl^Lt*iItti:i*a»®«ff 
f$W^>a^iU, B19O«ltBtttTFTl4*NM0S 
■C*4©(C»U TFT3*PMOS-C«*U-C. TFT3T?OlE*W* 

<»*/c^*» bp*tft3W*EKTFI*. t«a*I*iwo**<«*«)t 

, *ftK«SotTFT3©y-h' y-*m*E©«»*fc**:U TFT30 

cni^u *>utft3^nmos 

ffliWv, M«C TFTltPMOST«l*UWIiTFT8BNMOS 

TFT4(0«^m TFT8tHU-efcW^t,*»fttt«* 
#WC*a#, PI blrf* 1 ©«» s c a n A fc* 2 Oft** scan 

0 2 I \m I 9C*bfc«*H*©«»«^**- *«|C*****H*tt* 

TFTl(Oft*AB (W) ****** (L) BJfcW/L*B«iffl»»H9> 
^nFT20W/L<k^#<^W^^ 1 9©®Kfc*tt*o C 
6J:5i:TFTl(0W/L*TFT2©W/LJ:t)**<KSr*a*tt^ 

&**w*ic*7***fca«**. iocfcuo^r, *<*«*«***»« 
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W X..O [«m]x,00 [„»]-!.-« C<= 
ftfflltl (iA/6 4 = 1 6 CnA] SKti^ 

" ot , vK- yvxfflia^txaS'ctt 

t ^?L,r^^TFTlOW/L= 1 0 0/ 1 0.T F T 2 OW/L = 
6/20t tn«. W/L«O t «- 16 nA»OLEDB«« 
8M6Cf-*«d a t . C MM"«#»#**«W* 1 6 n Ax 4 0 - 6 4 0 
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0 2 4 tig , g , :m Lt;®® mmc!>mam „. x ^ 
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O 

o 

NMOS) tOTMffiLTKS. 
02 «KIBBK*nr, TFTI tpt,^!- . 

BDenw, mmr- h . -j-xmvEvmtH-t*. kw>. 

„ „ NM0S ^- »««IE**±*** fc » CLDD (Ligh 
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.S£©fflKTFT4*SSLT*sSELri>*„ 

"'nflt^fl^tis^,^^ «*a**Tl»CttTFT8 
<=*«oTTFTl*„ , f «« iSn ^ 02 , , = MffWTlwIl , fe 

c * r "™«*. 

ttTM4W:i * T »^ *»tt*r,*., 7, h „ , ****** 

3 6 
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m&pwm<mm zntztz. MBzmm&fr ^mnm^m <o ^ts^x 
urn 2 ^^s^ t ir z> mm v ^<;u^y- b c£-tf u & s 

3 8 
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5 . ffTEK&Jfl h 5 y * * * ©WW** t^.ffflb^^^ 

e . itEftaua h * > s>* * omn.m tmm*su* v * > vxtomwa* 

If ^ 2 E«i©*2teffittEIKo 
If ^ 7 |£|gcD*g£^KillI^o 

. 3 9 
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1 4. muffii. titt*nt<DmvmLX*mh?y* ******** 
wes o at utbm tu w n^*E u ^*«»** ffl b 5 

8ft$£ 2 EttO*aKffiB»EIKo 
1 5. ffrEHttttli. B»WBW»c«rEK»«h7>^X^*^UT^*«E 

wrnmxmm h?>vx* tu m 2 «wiww»#*i=*** 

■«e«»« flrEMitt*©#K»*K#* a *® fc/j: 

i 7. ttEBAffil** «rE«»fflb5>^x^*a^"c*^*M«*®** 
i/ -fb-r * » k . «r e*» ffl h ^ > * * * ® 7 ~ * * ** {c L * K v 
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1 8. |ilE^ASB> OTR*«&tfWE«»a»*«*0 h?:/5>X**** 
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